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ABSTRACT 

We report the timing-analysis results obtained for RRAT J1819-1458 from regular 
timing observations at 1.54 GHz using the Urumqi 25 m radio telescope between 2007 
April to 2008 March. RRAT J1819-1458 is a relatively young and highly magnetized 
neutron star discovered by its sporadic short bursts in the Parkes Multibeam Pul- 
sar Survey data. In 94 hrs of observation data, we detected a total of 162 dispersed 
bursts of RRAT J1819-1458 with the signal-to-noise ratios (S/Ns) above 5-a thresh- 
old. Among them, 5 bursts clearly show two-component structure. The S/N of the 
strongest burst is 13.3. The source's DM measured through our data is 196.0 ±0.4 pc 
cm" 3 . The timing position, frequency and its first derivative were determined using 
standard pulsar timing techniques on the arrival times of these individual bursts. The 
accuracy of the solved rotating parameters are improved comparing with that in pre- 
vious publication. Our timing position with 2-ct error is consistent with the position 
of its X-ray counterpart CXOU J181934. 1-145804. The effect of timing noise and the 
phase fluctuation of the individual short bursts on the timing residuals is briefly dis- 
cussed. The distribution of the timing residuals is bimodal, which cannot be explained 
readily by timing irregularity. 
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1 INTRODUCTION 

Recently, a remarkable new class of radio transient sources, 
the " Rotating Radio Transients" (RRATs) was discovered in 
a search for isolated radio bursts in the Par kes Multibeam 
Pulsar Survey data (|Mclaughlin et al.ll2006h . A total of 11 
RRATs have been detected so far; they are characterized by 
short radio bursts of a typical from 2 to 30 ms duration, and 
the average time intervals between bursts range from 3 min 
to 3 hrs. Although the radio bursts of RRATs are sporadic, 
the timing analysis of the bursts of 10 RRATs indicates that 
they are likely to be rotati ng neutron stars with t he periods 
ranging from 0.4 to 7 sec (JMclaughlin et alj|2006h . 

RRAT J1819-1458 is the brightest and the most pro- 
lific radio-burster of all 11 RRATs. At 1.4 GHz, the source 
is characterized by dispersed radio bursts of average dura- 
tion 3 ms with one burst detected about every 3 min; its 
dispersion measure (DM) is 196±3 pc cm -3 ; and the peak 
flux of the brightest burst detected so far is 3.6 Jy. The 
distance inferred from its DM and position using the free 
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electron density model of ICordes fc Lazid (J200J) is about 
3.6 kpc. Although the source is not detectable in standard 
periodicity searches, the analysis of the spacings between the 
bursts reveals a spin period, P = 4.263 s, and a spin period 
derivative, P = 576 x 10~ 15 s s _1 . RRAT J1819-1458 has a 
characteristic age of 117 kyr, and a relatively high inferred 
magn etic field strength of 5 x 10 13 gauss ([Mclaughlin et al.l 
l2006h . 



On the P-P diagram, the source is located in the 
same area occupied by the high magnetic field radio 
pulsars, which suggests a possi ble association b e tween 

2006; 



which 
RRATs and the 



magne tars ([M claughlin et 



it alJ 
psonl 



for details about mag nctar sec Woods & Thompso 
2006|) or the X-ray dim isolate d neu- 
tron stars dPopov, Turolla fc Possenty 120061 : 

Ifor details about XDINSs see Haberll l2004h . The Chandra 
observation detected the X - ray c ounterpart of RRAT 
J1819-1458 (iRevnolds et al.l 120061) . Lat ely, using the 



XMM - Newton, iMclaughlin et all J2007I ) discovered the 
X-ray pulsations with the period predicted by the timing 
of radio bursts. The X-ray properties show that RRAT 
J1819-1458 is a cooling neutron star, and unlikely to be a 
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magnetor ([R eynold s et al.l 20061; Popov. Turolla fc Possentil 



l2006l ; lMclaughlin et al.ll2007l ; lRutledge!l2006l ). 

Based on a study of subpulse mo d ulation of pulsars 



Weltevrede. Edwards fc Stappersl 120061 ). IWeltevrede et al.l 



2006) note that PSR B0656+14 has very energetic and 
sporadic radio pulses with the same characteristic as 
RRATs, and suggest that it could have been identified 
as a RRAT, were it not so nearby. They point out 
that th ese energetic bursts are shown to be unlik e giant 
pulses (le.g. Hankins et al. 20031; JKnight et al. 2006T). giant 
micro pulses l e.g. Johnston et al.ll200ll ; I Johnston & R omanil 
2002) or the pulses of normal pulsars (le.g. R itchingsl ll976l ; 
Kramer et~aLll2003l ). IWang. Manchester fc Johnston! ( |2007l ') 
note RRATs are not directly related to nulling pulsars 
which are characterized by turning on and off of the pul- 
sations. Although several mo dels have been suggested to 
expla i n RRAT phenomenon llZhang. Gil fc Dvksl 120071 ; IlH 
120061 ; ICordes fc Shannon! 120061 ; iLuo fe Melrose! I2007T ). the 
nature of emission of RRATs is as yet unclear. 

We observed RRAT J1819-1458 at 1540 MHz by using 
the Urumqi 25m radio telescope from 10 April 2007 to 29 
March 2008. In this paper, we present the timing result of 
RRAT J1819-1458 based on these observations. The details 
of the observations are presented in Section 2. The process 
of burst detection is given in Section 3. The timing process 
and results are described in Section 4. A brief discussion is 
given in Section 5. In Section 6 we summarize this study. 



2 OBSERVATIONS 

The observations of RRAT J1819-1458 have been regu- 
larly carried out by using the Urumqi 25-m radio tele- 
scope with a dual-channel cryogenic receiver that receives 
orthogonal linear polarizations at the central observing fre- 
quency of 1540MHz. The receiver noise temperature is 
less than 10 K. After mixing down to an intermediate 
frequency, the two polarizations are each fed into a fil- 
ter bank of 128 contiguous channels, each of width 2.5 
MHz. The outputs from the channels are then square- 
law de tected, filtered and one-bit sampled at 0.5 ms in - 
terval (|for details about this system see Wang et al.l 12001). 
The data streams of all 256 channels are written to disk for 
subsequent off-line processing. The start time of each obser- 
vation is also recorded to calculate the site arrival time of 
each pulse of burst. 

We detected the isolated dispersed bursts of RRAT 
J1819-1458 with the S/N above 5-ct threshold. The mini- 
mum peak flux density of the detected signal is given by 



2a/3k(T rec + T 3p i + T 3 k y ) 
T]Ay/n p TAf 



(1) 



where a = 5 is the threshold signal-to-noise ratio, /3 = \/w/2 
is a factor accounting for losses due to 1-bit digitization, k 
is Boltzmann's constant, Tree, T 3p i and T s ky are receiver, 
spillover and the sky noise respectively (T rec + T sp i + T sky ~ 
32 K), n p = 2 is number of polarizations summed, r=0.5 
ms is the sampling interval, A/ = 320 MHz is the observing 
bandwidth, r\ ~ 57% is the efficient of the antenna at 1540 
MHz and A = 490.87m 2 is the area of the antenna. We 
calculated a minimum detectable pulse amplitude of ~ 3.4 
Jy for our 5-ct detection threshold. 



In this work, a total of 47 observations were made within 
25 observing sessions from 10 April 2007 to 29 March 2008. 
The time span of each observation was 2 hrs. The sampling 
interval of all observations was fixed to 0.5 ms. In total, 94 
hrs of observing data were collected in the one-year time 
span. 



3 BURST DETECTION 

Radio waves propagating through ionized plasma in the in- 
terstellar medium experience a frequency- dependent delay 
due to the dispersive effects of the plasma. In order to detect 
short bursts from celestial sources, this frequency-dependent 
delay has to be removed. The difference in arrival times, At 
(ms), between a pulse received at a high frequency, fh, and 
a lower frequency, /;, is given by 



At = 4.148808 x DM x (A _ _L) 

h Jh 



(2) 



where DM is the dispersion measure in pc cm" 3 , and the 
frequency values are in GHz. This equation was used to cal- 
culate the signal delays in our 128 observing channels of each 
polarization. 

The data processing was performed in several steps in 
order to detect the dispersed short bursts from RRAT J1819- 
1458. The observing data were first dedispersed by delaying 
successive channels in time corresponding to the nominal 
dispersion measure DM = 196 pc cm -3 , and then searched 
for all pulses above a 5-ct S/N threshold in the dedispersed 
time series. Secondly, we checked the frequency evolution of 
these candidate signals. The dispersion is seen as a quadratic 
sweep across the observing frequency band for the strong 
bursts detected in this study if two polarizations summed. 
However, the weaker signals ( S/N ^ 6.5 in our case ) are 
not strong enough to clearly present this dispersed feature 
through all frequency channels. We therefore checked if they 
were broadband by displaying the dedispersed time series in 
8 bands each of 16x2.5MHz wide. Thirdly, the dedispersion 
procedure was performed from zero DM to DM = 300 pc 
cm" 3 in steps of 1 pc cm -3 in order to confirm the dispersion 
signature in a DM-time space. The S/N of the maximum 
pulse amplitude was also computed for each DM over a time 
series of 400 ms centered on the candidate signal. From this 
analysis, a diagnostic plot (as shown in Fig.l) was generated 
for each burst candidate. These plots were then subjected to 
a careful visual inspection to discriminate real bursts from 
spurious signals. 

Fig. 1 shows the diagnostic plots of four bursts detected 
in this work. Each diagnostic plot contains a DM versus 
time (top left panel), a S/N versus DM (top right panel) 
and a dedispersed time series diagram (bottom panel). In 
DM-time space, a burst is detected as a vertical strip of 
pulses at multiple DMs around the nominal DM. The strip 
is gradually broadening and finally smears out with the DM 
either increasing or decreasing from the nominal DM. The 
bursts are clearly visible in the DM versus time and the S/N 
versus DM diagrams with maximum S/N around DM ~ 196 
pc cm -3 . Plots (a), (b), and (c) in Fig. 1 show a broad, a 
narrow and a bimodal burst respectively. 

Some of our observing data were contaminated by Ra- 
dio Frequency Interference (RFI). The frequency-dispersion 
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Figure 1. Diagnostic plots show four bursts detected in this work. Each diagnostic plot includes a DM versus time diagram in gray scale 
(top left panel), a S/N versus DM diagram (top right panel) and a dedispersed burst time series (bottom panel). Dedispersion procedure 
is performed from zero DM to DM = 300 pc cm~ 3 in steps of 1 pc cm -3 to obtain the DM versus time space. The S/N for each DM 
is calculated for the maximum amplitude in a 400-ms dedispersed time series centered on the candidate pulse. The bursts are clearly 
visible in the DM versus time and the S/N versus DM diagrams with a maximum S/N near the DM of 196 pc cm -3 . Plots (a), (b), and 

(c) present a broad burst, a narrow burst and a bimodal burst respectively. In addition to a real burst signal at the nominal DM, plot 

(d) also shows two strong pulses of terrestrial radio interference around the zero DM at about 40 ms and 243 ms, respectively. 



property of signals may assist to distinguish between sig- 
nals of celestial origin and l ocally generated impulsive RFI 
(|Cordes fc Mclaughlin! l2003h . As shown in plot (d) in Fig. 
1, the two high S/N pulses detected near the zero DM are 
likely to be impulsive terrestrial interference. The two RFI 
signals spread from zero DM (at about 40 ms and 243 ms 
respectively) to several nearby DMs in the DM versus time 
diagram. 

By using the searching method mentioned above, a total 
of 162 strong bursts, with the S/Ns ranging from 5 to 13.3, 
are detected in 94 hrs of data. Among them, there are 5 
bursts clearly show two-component (bimodal) structure with 
the separations of the two components ranging from 6 ms 
to 16.5 ms. 

In order to determine the DM of this source through our 
data, we produce the average S/N versus DM diagram (as 
shown in Fig. 2) obtained by averaging all S/Ns in each DM 
step of all 162 bursts. In this case, the dedispersion proce- 
dure for each burst is performed from DM=96 to DM = 296 
pc cm" 3 in steps of 0.1 pc cm -3 . Fig. 2 shows that the peak 
of the distribution of the average S/Ns is right at DM=196 
pc cm -3 . The rms of S/N fluctuation calculated from the 
average S/Ns in the DM range from 266 to 296 pc cm -3 is 
0.032. To determine the DM error, 3-a level of the S/N fluc- 
tuation (~ 0.1) is taken. The DM error measured according 
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Figure 2. Average S/N versus DM diagram obtained by averag- 
ing all S/Ns in each DM step of all 162 bursts. The dedispersion 
procedure for each burst is performed from DM=96 to DM = 296 
pc cm -3 in steps of 0.1 pc cm -3 . The peak of the S/N distribu- 
tion is right at DM = 196 pc cm -3 as indicated by the vertical 
arrow. The inserted plot shows the variation of the average S/Ns 
in DM range from 193.8 to 198.2 pc cm -3 . 



to the S/N distribution is ±0.2 pc cm . We take twice the 
value as the error of the DM, and obtain the improved DM 
= 196.0 ±0.4 pc cm" 3 (listed in Table 1). 
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Figure 3. Timing residuals for RRAT J1819-1458 after fitting 
for the position, rotational frequency and its first derivative. The 
residuals of 162 individual bursts range from -48.57 ms to 39.71 
ms. The rms residual is 16.14 ms. It is about 0.4% of the source's 
period. 



4 TIMING ANALYSIS AND RESULTS 



iMclaughlin et al.l (|2006l ) note that RRAT J1819-1458 is only 
detectable through individual radio bursts. The timing pro- 
cess of the source is therefore slightly different from the 
standard pulsar timing process in which the times of ar- 
rival (TOAs) are determined by fitting a template profile to 
the observed mean pulse profiles. We measured position, fre- 
quency, v, and frequency first derivatives, v, using standard 
pulsar timing techniques on the arrival times of individual 
bursts of the source. 

The data are dedispersed (at DM = 196 pc cm -3 ) rela- 
tive to the central observing frequency to form the pulses 
of the 162 bursts. In our case, TOA of a pulse of burst 
refers to the pulse's midpoint which is determined by the 
center of a Gauss fit to the pulse. However, as mentioned 
in above section, 5 of the 162 bursts present two compo- 
nent structure. In case of these bimodal-structure bursts, 
the midpoints of stronger components are used to deter- 
mine their TOAs. TOAs of the pulses at the telescope are 
then measured by projecting the start times of the obser- 
vations to these midpoints. The uncertainties of TOAs are 
calculated by dividing the half power full widths (W50) 
of the pulses by their signal to noise ratios. TOAs are 
processed using the standard TEMP O 2 software package 
l|Hobbs. Edwards fc Manchester! 120061 ). which first converts 
them to solar system barycentric TOAs at infinite frequency 
using th e Jet Propulsio n Laboratory Solar-system ephemeris 
DE405 (Standish 200^), and then performs a least-square fit 
to determine the model parameters. The position, v, and i> 
are quoted for an epoch (MJD 54400) near the midpoint 
of our data span. The timing residuals, which are the dif- 
ferences between the actual pulse arrival times and those 
calculated from the fitted model, are then obtained to in- 
vestigate the phases of bursts and the source's rotational 
behavior. 

Table 1 lists the best-fitting parameters and their uncer- 
tainties, including position, v and v at epoch MJD 54400. 
Uncertainties in the last digit quoted are given in paren- 
theses. These uncertainties are taken to be twice the stan- 
dard errors obtained from TEMP02. Table 1 also lists 



Table 1. Timing parameters and derived parameters for RRAT 
J1819-1458. Uncertainties in the last digit quoted are given in 
parentheses. The uncertainties of timing parameters are twice the 
standard TEMPO errors. 



Paramtcrs 


Values 


Right Ascension (J2000) 


18:19:33.8(4) 


Delination.(J2000) 


-14:58:01(16) 


v{s^) 


0.2345648893(7) 


v (l(T 14 s- 2 ) 


-3.104(2) 


DM (pc cm -3 ) 


196.0(4) 


Epoch (MJD) 


54400 


Number of TOAs 


162 


Time span (MJD) 


54200.1 - 54555.1 


Rms residual (ms) 


16.14 


T c (kyr) 


119.81(8) 


B a (gauss) 


4.963(2) xlO 13 


E (erg s _1 ) 


2.876(2) xlO 32 


B Lc (gauss) 


5.818(2) 



the DM determined through our data, the epoch of the 
period, the number of TOAs included in the timing so- 
lution, the MJD range covered and the rms of the post 
fit timing residuals. We also calculated characteristic age, 
t c = P/(2P), the surface dipole magnetic field strength, 
B s = 3.2 x 10 {PP), the rate of loss in rotational energy, 
E — An 2 IP /P 3 (using a standard neutron star moment of 
inertia I = 10 45 gcm 2 ), and the magnetic field strength at 
the light cylinder, B Lc = 9.35 x 10 5 P 1/2 .P~ 6/2 , ag ligted in 
Table 1. The se deriv ed parameter s ar e very close to those 
presented by IMclaughli n et al.l (|2006l ). The timing residu- 
als of the 162 bursts are shown in Fig. 3. In this work, the 
MJ D range of the available TOAs is two times longer than 
for IMclaughlin et al.l (|2006r ) . and hence the accuracy of the 
timing solutions has improved correspondingly. 

Fig. 4 compares the position obtained in this work 
with that of published positions. Our fitted position at the 
reference epoch with J2000 coordinates is: right ascension 
= 18 h 19 m 33."8± s .4 and declination = -14' l 58 h 01 h ±16 
(J2000). This is consistent with the more accurate position 
for the X-ray counterpart (CX OU J181934.1-145804) pub- 
lished in[Rcynolds et al. (2006) and with the timing position 
reported in lMclaughlin et al.l (2006) assuming 2 a uncertain- 
ties for the values quoted in that paper. Long-term observa- 
tions are necessary to acquire more precise timing position 
of the source. 

As shown in Fig. 3, the measured timing residuals range 
from - 48.57 ms to 39.71 ms. The rms residual (16.14 ms) 
is about 0.4% of the source's period. RRAT J1819-1458 is a 
relatively young neutron star which is very likely to show a 
significant timing irregularity. The residuals of single-pulse 
timing are contributed both by the timing irregularity and 
by the modulation of pulse phase in the radiation window. It 
is therefor difficult to discriminate the intrinsic rotating ir- 
regularity (especially the timing noise) from the phase mod- 
ulation through the timing residuals of the sporadic individ- 
ual bursts. However, Fig. 3 shows that no significant glitch, 
which would produce continually growing (negative) arrival- 
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Figure 4. A comparison between the timing position obtained in 
this w ork (filled triangle) with that reported in Mclaughlin ct al. 
||2006| ) ( open square) and wit h the position of CXOU J181934.1- 
145804 ^Reynolds et al.ll200rJ l (star). The error ellipses indicate 
the 2-cr errors of the standard tempo uncertainties. 
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Figure 5. Histogram of residuals (top panel), and the S/N ver- 
sus residuals diagram (bottom panel). The distribution of the 
timing residuals of 162 bursts shows a bimodal structure, peaked 
at about -37 ms and 3 ms. This may indicate a possible weak 
preceding component 40 ms ahead of the main component in the 
radiation window of RRAT J1819-1458. The S/Ns of the bursts 
range from 5 to 13.3. 



time residuals, is detected in the one year of rotating history 
of the source. 

Fig. 5 presents a histogram of residuals and a S/N ver- 
sus residual diagram. As shown in Fig. 3 and Fig. 5, the 
residual distribution of these strong bursts is clearly bi- 
modal, peaked at about -37 ms (leading peak) and 3 ms 
(main peak) respectively. The pulse number detected around 
the leading peak and the main peak are 18 and 144 re- 
spectively. The implication of the distribution of the timing 
residuals is discussed in following section. 



5 DISCUSSION 

In order to estimate a possible contribution of stochastic 
timing noise to the timing residuals, we calculated the cumu- 
lative phase contributed by timing noise over time interval 
of our observations (~ 355 days). If we express the rotation 
frequency as a Taylor series, the pulse phase at time t is 
given by 



1.2 1-3 
t>0 + vt+ -vt +g^ • 



(3) 



where cAo is the phase in cycles at time t — 0. The fourth 
term in this equation can be used to estimate the cumula- 
tive phase contributed by stochastic timing noise over time 
interval t. We therefore carried out a timing solution with 
the second frequency derivative v included, and detected no 
significant decrease o f the rms residual. Becaus e \v\ < 2ao 
in our case, following I Arzoumanian et al.l (|19941 ). we quoted 
an upper limit of the cumulative phase (St) as 



< — (2at)t 3 



(4) 



where v = 0.23456 is the rotating frequency, at> = 
1.19x 10 -24 is the formal uncertainty of the second frequency 
derivative, and t ~ 30672000 s is the time interval over our 
observations. We obtained the cumulative phase, St < 50 
ms, in a one year time span. 

Although the cumulative phase reaches 50 ms in a one 
year duration, the result of a fitting for v and i> to a sim- 
ple rotating model with the v included shows that the rms 
residual is less than 2 ms. The rms of timing residuals in Ta- 
ble 1 is much larger than that contributed by the stochastic 
timing noise expected for this source over one year. If we 
take a typical duty circle value of 3% of normal pulsars, the 
burst-phase span of a 4.26 sec pulsar is expected to be about 
130 ms. For these reasons, we may note that the residuals in 
Fig. 3 are strongly dominated by random fluctuations in the 
burst phases, and can be good representations of the phases 
of the individual bursts in the source's radiation window. 

The bimodal distribution of the residuals (as shown in 
Fig. 5) cannot be explained readily by timing irregularity, 
and may indicate the possible existence of a more sporadic 
burst activity in the longitudinal region preceding the main 
radiation region. However, the number of detected bursts 
is not yet sufficient to make this a firm conclusion. More 
observations and an accurate phase alignment are needed 
to obtain a reliable luminosity distribution of the radiation 
window. 

As shown in Table 1, RRAT J1819-1458 is a rela- 
tively young pulsar with a long spin period and a high B s . 
In fact, there are only 16 pulsars in ANTF Pulsar Cata- 
log with the measured B s values higher than that of this 
source. It has a modest E and a low Bl c in the known 
pulsar population. The unusual radio emission and the de- 
tection of X-ray pulsation of RRAT J1819-1458 make it 
a very interesting object. Its sporadic radio activity may 
has similar mechanism with one of the two known radio- 
emiss ion phenomena, i.e . giant - pulse emission in so me pul- 
sars (|e.g. Hankins et al.1 120031 ; iKnight et aT] 120061 ) or the 
very sporadic strong p ulses detected in PSR B0656+14 
IjWeltevrede et al.l 120061 ). The known giant- pulse emitters 
have very high values of Bl c (> 10 5 gauss) and E (~ 
10 36-38 ) which are suggested to be indicators of giant-pulse 
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emissivitv dCognard et all 19961 ; iMclaughlin fc Cordesll2003l; REFERENCES 



iKnight et alj|2006ft . Therefor, the low B Lc and E of RRAT 
J1819-1458 is against the suggestion of giant-pulse origin of 
its radio bursts ^Mclaughlin et alJ -2006. 2007]). The charac- 
teristic ages of PSR B0656+14 and RRAT J1819-1458 are 
similar, and the X-ray pulsation characteristics of RRAT 
J1819-1458 seems to be similar with that of PSR B0656+14 
IjMclaughlin et al.1120071 ). However, we should note that the 
two sources have very different spin period, B s and E. The 
anomalous X-ray pulsars (AXPs) have very high values of 
B 3 . Therefor, the transient radio emissi on detected in AXPs 
XTE J1810-197 and IE 1547.0-5408 (|Camilo et all I2006J . 
120071 ) may also has a similar mechanism with the radio 
emission of this high-_B s RRAT. However, the radio emission 
characteristics of the t wo AXPs are quite differe nt from that 
of RRAT J1819-1458 jMclaughlin et al.l IgOOGJ). By study- 
ing the X-ray properties, Mclaugh lin et al.l (|2007l ) note that 
RRAT J1819-1458 could be a transition object between the 
pulsar and magnetar. More studies are needed to determine 
the reason of the source's unusual radio behavior. A study 
of individual-burst properties of RRAT J1819-1458 mainly 
based on the bursts presented in this paper will be reported 
in a subsequent paper. 



6 SUMMARY 

We have carried out timing observations of RRAT J1819- 
1458 by using the Urumqi 25 m radio telescope at a center 
frequency of 1.54 GHz. A total of 47 observtions were made 
in 25 sessions from 10 April 2007 to 29 March 2008. In total 
162 strong bursts, with S/N ^ 5, were detected through a 
careful burst-detection processing. 5 bimodal bursts, with 
the component separations ranging from 6 ms to 16.5 ms, 
were noted. We obtained a more precise DM = 196.0 ±0.4 
pc cm -3 from our data. We have presented the improved 
timing position, v and v for RRAT J1819-1458 based on 
these bursts using standard pulsar timing techniques on the 
arrival times of individual bursts. The location of the X-ray 
counterpart (CXOU J181934.1-145804) is now within 2-cr 
error ellipse of our timing position. 

No evidence of significant glitch and timing noise were 
found in the one year of rotating history of this source, 
likely due to the phase modulation of the sparse individ- 
ual pulses of bursts within its radiation windows. Continued 
monitoring is needed to investigate its rotating irregularity. 
We found a bimodal distribution of the timing residuals, 
which may suggest a possible two-component structure of 
the source's radiation window, with a more sporadic com- 
ponent leading the main one. However, more observations 
are also necessary to confirm this conclusion. 
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